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New kind of smart-glass changes color and
produces electricity

April 9 2015, by Bob Yirka
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Credit: ACS Nano, DOI: 10.1021/acsnano.5b00706

(Phys.org)—A team of researchers working at the Georgia Institute of
Technology has developed a type of smart-glass that not only changes
color, but creates electricity. They have published a description of their
work and the glass they have produced and some ideas on what the new
kind of glass might be used for in their paper published in ACS Nano.

Many types of smart-glass have been created, some that display a tint

when it gets sunny out, others that change to prevent heat from coming
in, etc. In this new effort, the researchers sought to add something
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new—>production of electricity. Realizing that many types of glass are
subjected to rain and wind, they sought to find a way to coat a window
that would take advantage of triboelectrics—capturing the energy in
static electricity that occurs when two materials meet.

They came up with a two layer solution, one layer to capture the energy
in raindrops, the other to do the same for wind. In the first layer, the
researchers developed nano-sized generators that would take advantage
of the positive charge in raindrops that develops as it rubs against air on
its way down from clouds and then as it crashes into a car's windshield.
The second layer consisted of a sandwich of two charged sheets of
plastic with tiny springs between them. As wind pressure develops on an
accelerating vehicle, the plastic sheets are pushed closer together,
creating an electric current.

Together the two layers result in a glass that is initially clear, but then
develops a blue tint—they also generated as much as 130 milliwatts of
electricity per square meter of glass, which the researchers point out, is
enough to charge a sleeping smartphone. Moving forward, the team
suggests that such types of glass could be used with wireless networks
because it is not based on a separate power source. But, before that can
happen, the team is looking into ways to store the power that is
generated. They think it might be possible to embed see-through super-
capacitors in the glass as well. At this time, it is not clear how much glass
with all that embedded technology would cost.

More information: Motion-Driven Electrochromic Reactions for Self-
Powered Smart Window System, ACS Nano, Article ASAP. DOL:
10.1021/acsnano.5b00706

Abstract
The self-powered system is a promising concept for wireless networks
due to its independent and sustainable operations without an external

2/3


https://phys.org/tags/electricity/
https://phys.org/tags/static+electricity/
https://phys.org/tags/positive+charge/
https://phys.org/tags/electric+current/
https://phys.org/tags/glass/
http://dx.doi.org/10.1021/acsnano.5b00706
http://dx.doi.org/10.1021/acsnano.5b00706

PHYS 19X

power source. To realize this idea, the triboelectric nanogenerator
(TENG) was recently invented, which can effectively convert ambient
mechanical energy into electricity to power up portable electronics. In
this work, a self-powered smart window system was realized through
integrating an electrochromic device (ECD) with a transparent TENG
driven by blowing wind and raindrops. Driven by the sustainable output
of the TENG, the optical properties, especially the transmittance of the
ECD, display reversible variations due to electrochemical redox
reactions. The maximum transmittance change at 695 nm can be reached
up to 32.4%, which is comparable to that operated by a conventional
electrochemical potentiostat (32.6%). This research is a substantial
advancement toward the practical application of nanogenerators and self-
powered systems.
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